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(54) Process to obtain a radial filler, especially for use in the paper industry, a filler product formed 
tiy anhydrous and hemihydrate calcium sulfates and composition useful to prepare said filler 

(57) The invention refers to a process to obtain a 
radial filler for use in the paper industry, and to a calcium 
sulfate dihydrate product obtained by cocrystallization of 
hemihydrate calcium sulfates and anhydrite II as well as 
to a composition that comprises said sulfates. The proc- 
ss comprises the preparation of a composition from a 
ponderal mixture of hemihydrate calcium sulfate and 
anhydrite II and inclusion thereof under agitation in an 
aqueous medium in proportions higher than the super- 
saturation point of the solution, wherein calcium sulfate 
dihydrate molecules formed from the hemihydrate crys- 
tallize linearly and divergently, upon nuclei comprised of 
anhydrite II. Crystallization is produced without the need 
of crystallization regulators chemically different from cal- 
cium sulfate since anhydrite li acts as such a regulator. 

The filler product is comprised at least partially of 
crystalline star-shaped aggregates that show excep- 
tional electrostatic adhesion to cellulose fibers and due 
to the multiple ramifications thereof, it offers excellent 
physical interaction with the framework formed by the 
cellulose fibers. 

The crystallized filler can be used directly in solution, 
or can be previously dried to be used in aqueous redis- 
persion. 
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Description 

OBJECT OF THE INVENTION 

The present invention refers to a process to prepare 
a radial filler for use in the paper industry and af iller prod- 
uct of calcium sulfate dihydrate obtained by cocrystalll- 
zation of hemihydrate and anhydrous calcium sulfates. 
The invention basically consists of the preparation of a 
ponderal mixture of the hemihydrate and anhidrite II 
forms of CaS04 between which synergical interaction is 
produced which results in a regulated crystallization 
process, with the formation of calcium sulfate dihydrate 
crystals, of a radial or star shape that has excellent prop- 
erties as a filler in papermaking. Hence, the filler has a 
high degree of opacity, whiteness and retention arKi 
grants greater mechanical resistance to a sheet of paper 
in comparison to conventional fillers. The crystallized 
filler can be added to the papermaking process directly 
in solution, or after drying and redispersion in an aque- 
ous medium. According to one of the preferred embodi- 
ments, preparation of the filler and removal of the crystal 
dispersion are done continuously. 

BACKGROU ND OF THE INVENTION 

Calcium sulfete is one of the fillers that is traditionally 
used in papermaking. It can be in various states of hydra- 
tion, that is to say CaS04 (anhydrous). CaS04 1/2 H2O 
(hemihydrate) and CaS04 - 2H2O (dihydrate.) 

In its natural state the form mainly present of calcium 
sulfate is its dihydrate, though in a smaller proportion it 
Is also found in anhydrous form. The hemihydrate is not 
practically found in its natural state since it is very unsta- 
bie due to its high hygroscopic degree that produces 
rapid absorption of the molecule and a half of water and 
the subsequent conversion of the hemihydrate into dihy- 
drate. 

Anhydrite can in turn be present in three forms, that 
is to say: anhydrite II (insoluble in water), anhydrite III 
(water soluble) and anhydrite I. 

In its natural state, anhydrite II is metastable and 
hydrates rapidly. Anhydrite II is the form that is found in 
nature, but it is also obtained by roasting at a high tem- 
perature the dihydrate and hemihydrate forms. Anhydrite 
I is formed by roasting at a high temperature (higher than 
1 ,800" C) and It is not normally produced commercially. 

Anhydrite crystallizes in the prismatic system, hemi- 
hydrate in the rhombohedron system and the dihydrate 
in the monoclinic system (Ullmann's Encyclopedia of 
Industrial Chemistry. Reprint vol. A.4. 1985). forming 
prismatic habit crystals and frequently in arrow point or 
swallow-tail macles. 

Native calcium sulfate (dihydrate) loses a molecule 
and a half of water when it is subjected to temperatures 
around 175°C to pass to the hemihydrate form and, when 
it is subjected to higher temperatures, at approximately 
700° C, it loses all the crystallization water passing to the 
anhydrite form. 



Calcium sulfate hemihydrate. depending on the con- 
ditions of temperature and pressure that are used in the 
preparation thereof, is present in two different forms, 
alpha and beta, that are differentiated by their hydration 

5 heat and the specific uses thereof. 

Thus, the alpha hemihydrate is comprised of com- 
pact, well formed and transparent primary particles while 
the beta hemihydrate has scaly and wrinkled secondary 
particles, formed from very small crystals (Ullmann's 

10 Encyclopedia of Industrial Chemistry. Reprint vol. A. 4, 
1985.) The beta hydrate form is obtained by thermal 
treatment of the dihydrate at atmospheric pressure while 
the alpha hemihydrate form is obtained by thermal treat- 
ment under steam pressure higher than atmospheric 

15 pressure, which results in the costs to obtain beta hemi- 
hydrate being lower hence the beta hydrate is more com- 
monly used. 

Anhydrite II Is used , among other industrial sectors. 
In formulations of cement and also as a filler In paper- 
20 making. Anhydrite III. due to its hygroscopidty is used as 
a desiccant for solids, organic liquids and gases. The 
hemihydrate is used as construction material, in the 
manufacture of molds arxJ figurines, and as a filler in the 
paper industry (The Merck Index. 11th. Ed.) 
25 A process to obtain calcium sulfate dihydrate crys- 
tals from alpha or beta hemihydrate is described in Euro- 
pean patent application EP-A-0334292. Said process 
results in the obtainment of acicular crystals having a 
predefined length and shape factor, whose crystals can 
30 be used as fillers in different industries. The method 
requires the presence of at least one crystallization reg- 
ulator that Is selected in terms of the length desired for 
the crystals to be obtained. After crystallization in an 
aqueous medium, according to European patent appli- 
es cation EP-A-0334292 the crystals may either be ke|3t in 
dispersion In saturated calcium sulfate water, or they can 
be separated from their aqueous matrix by pressurized 
or vacuum filtration, centrifugation or any other conven- 
tional process, subsequently drying and roasting the 
40 crystalline mass. Such manipulations have the inconven- 
ience that they can modify or degrade the acicular crys- 
talline structures, due to breakage of said crystals when 
they are subjected to mechanical treatments, or to alter- 
ations due to subsequent digestion when the crystals 
45 remain in an aqueous medium for a specific amount of 
time. 

European patent EP-0056200-B1 describes a 
method for the preparation in an aqueous medium and 
use thereof in papermaking, of individual calcium sulfate 

so dihydrate crystals with an acicular structure from hydra- 
tion of calcium sulfate hemihydrate. Such acicular crys- 
tals form together open reticular structures that attach to 
the cellulose fibers by electrostatic interactions between 
the respective surface ionic charges. This method has 

55 the inconvenience that tfie aqueous dispersion of tfie 
acicular crystals must be used fresh, that is to say it can- 
not be stored, nor subjected to dehydration processes to 
facilitate transport. 
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Patent application WO 88/05423 describes a 
method to prepare a filler for the paper industry from 
hydrating a catdum sulfate hemihydrate by continuous 
addition and agitation in a reactor. This method com- 
prises the addition of reagents that modify the crystalline 5 
habit such as sulfuric acid, sodium chloride, potassium 
sulfate or magnesium sulfate for example to produce 
acicular tabular-shape calcium sulfate dihydrate crystals 
with an average particle size of a length longer than 45- 
350 micra and a ratio between primary and secondary 10 
lengths of about 10:1 whose ratio must also be kept 
between the secondary and tertiary lengths. The method 
to prepare the acicular crystals described in application 
WO 88/05423 also comprises the classification of crys- 
tals by size before they are used in the paper machine, is 
recirculating the crystals shorter than 45 micra to act as 
seeding in the formation of new acicular crystals. This 
method has the inconvenience of producing large-sized 
acicular crystals that, on the one hand, are susceptible 
(u breaking rather easily upon being applied and. on the 20 
other hand, fiey cause reductions, in tiie mechanical 
properties of the paper due to the deficient degree of 
inclusion between the cellulose fibers. 

French patent FR-A-2667585 of the same applicant 
describes a process and an installation to obtain a filler 2S 
comprised of calcium sulfate, used in the paper industry. 
According to this process, a hydration reaction of anhy- 
drite III is carried out and aluminum sulfate is added, pro- 
viding thermal energy in the form of saturated steam until 
the reaction mass reaches an average temperature of 30 
42' C. in this way crystals with a homogenous size with 
average lengths from 10 to 15 micra and average diam- 
eters of 0.3 to 0.5 micra are obtained. Although this proc- 
ess inproves the properties of the filler with regard to 
other methods to obtain acicular calcium sulfate dihy- 3s 
drate crystals, the capacity of replacement of cellulose 
fibers and of retention is limited by spatial interference 
that is produced between the cellulose fibers and said 
acicular crystals. 

In the method described in application WO 88/05423 40 
as well as in European patent application EP-A-0334292 
chemical compounds different from that which is to be 
crystallized are used as crystallization regulators which 
has the inconvenience that lateral effects based on Inter- 
acti ns between said regulators and the compounds that 4S 
must be crystallized may be produced. 

DESCRIPTION OF THE INVENTION 

The object of the present invention is to overcome so 
the inconveniences of the processes and of the fillers 
based on the calcuim sulfate forms described in the prior 
art. as far as the characteristics of the filler itsetf are con- 
cerned as well as with regard to the influence of the filler 
on the quality of paper, 55 

The invention refers to a process to prepare a radial 
filler for use in the pap^ industry and to a calcium sulfate 
dihydrate product obtained by cocrystallization of hemi- 
hydrate calcium sulfates and anhydrite 1 1 as well as to a 



composition that comprises said sulfates. The process 
comprises the preparation of a composition from a pon- 
deral mixture of hemihydrate calcium sulfate and anhy- 
drite II, and the inclusion thereof under agitation in an 
aqueous medium in proportions higher than the super- 
saturation point of the solution, in which calcium sulfate 
dihydrate molecules crystallize linearly and divergentiy 
the molecules being formed from the hemihydrate. on 
nuclei comprised of anhydrite 11. Crystallization takes 
place without the need of aystallization regulators 
chemically cfifferent from calcium sulfate since anhydrite 
II acts as such a regulator. 

The filler product is comprised at least partially of 
star-shaped crystalline aggregates that have an excep- 
tional electrostatic adhesion with the cellulose fibers and 
due to the multiple ramrfiactions thereof, it shows excel- 
lent physical interaction with the framework formed by 
the cellulose facers. 

The process for the preparation of the filler that com- 
prises star-shaped radial crystalline aggregates, is 
based on cocrystallization of calcium sulfates in aqueous 
dispersion, adding calcium sulfate anhydrite II and hemi- 
hydrate caldum sulfate in ponderal proportions, estab- 
lishing a synergical interaction between both 
components in the crystallization without the need of out- 
side crystallization regulators. 

On the other hand, the filler for papermaking, pro- 
vides excellent properties of whiteness, opacity, reten- 
tion and better mechanical resistance, of the sheet of 
papere in comparison with conventional fillers, as well as 
excellent interaction with cellulose fibers. 

The process and the filler according to tiie present 
invention differ from those pointed out in the prior art, 
basically due to the shape that at least one part of the 
crystals have. Contrary to conventional processes and 
calcium sulfate fillers, the preferred hab't to promote is 
not the acicular shape for individual crystals, but rather 
a complex crystalline structure. This consists of the 
growth of caldum sulfate dihydrate crystals that diverge 
radially from a center anhydrite nucleus, thus okjtaining 
a star-shaped crystal shape with average diameters 
basically comprised between 25 and 60 micra. Within 
this range, crystals selected between 30-55 or 40-50 
micra are normally used. 

The invention is based on the general principal that 
there are normally two phases of crystallization of a prod- 
uct in solution, that is to say the formation or nucleation 
and the growth of the crystal. 

So that the crystal formation process starts, the sdu- 
tion must be in a state of supersaturation nucleation 
being the formation of a new solid phase in the center of 
the supersaturated solution that can be done, on parti- 
des of the solution itself or on particles unconnected with 
it. The crystallization nuclei formation speed essentially 
depends on the degree of supersaturation of the solu- 
tion. Thus, when the degree of supersaturation is low 
said speed Is slow while when the degree of supersatu- 
ration is high, the nudeation speed is also high. 
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The crystal growth phase is only started when nuclei 
or other seeded particles are present the speed growth 
also being proportional to the supersaturation of the 
solution. 

The distribution of the particle size of the crystallized s 
mass depends on the relation between the above cited 
nucleation arKJ growth phases. When, upon starting 

/*r %ref oilier a*i#%n 4ha ni iHaatinn loMoi ie hinh nnan%/ email 

W. .... -w .— ...^ — , 

crystals are formed while, when the Initial nucleation 
level is low few and bigger crystals are formed. Between io 
both extremes, there is a muititud of intermediate situa- 
tions with variafc}le nucleation and growth speeds 
deperxling on the intervening compounds, the speed 
and type of agitation, concentration, etc. Thus controlling 
the concentration of the dosed products the crystal is 
growth can be regulated. That is to say, by increasing or 
deer asing the supersaturation level of a solution and 
with it the crystallization nuclei supply the growth andsize 
of the crystals can be controlled. 

In accordance with the present invention, in an 20 
aqueous medium calcium sulfate particles in the anhy- 
drite II form are introduced for formation of the crystalli- 
zatin nuclei while the calcium sulfate hemihydrate is 
introduced for growth of crystals. 

With the introduction of anhydrite II, crystallization 2S 
of calcium sulfate gives rise to radial formations gener- 
ated by groups of crystals diverging from a common 
point, constituted by anhydrite. The resulting crystalline 
formations improve the characteristics of the conven- 
tional calcium sutfate fillers consisting only of acicular 30 
crystals giving the whole a better retention capacity, bet- 
ter optical properties arxl less fragility to mechanical 
stresses. 

The star-shaped crystals keep in each one of their 
ramifications the distribution of ionic surface charges typ- 3S 
ical of calcium sulfate dihydrate. 

The better retention of said crystals by the cellulose 
fibers is related to the physical interaction between both, 
and with the electrostatic affinity between the ionic 
charges of the respective surfaces. Thus, in star-shaped 40 
crystals the effect of the electrostatic surface interaction 
on the reterrtion remains multiplied by the number of 
diverging arms from each one of the crystals. Besides, 
the physical interaction between cellulose fibers and the 
star-shaped aystals of the preserrt invention is improved 45 
in comparison with conventional calcium sulfate fillers, 
du to the higher number of anchoring points that each 
one of the ramifications offers. 

The whiteness and opacity that the use of the f iltei' 
of the present invention offers are greater than those of so 
calcium sulfate dihydrate crystallized in needles. This is 
due to the presence of anhydrite that in itself has a white- 
ness and refraction index higher than the corresponding 
values of calcium sulfate dihydrate. and to a greater opti- 
cally active surface that offers the radial arrangement of ss 
the star-shaped crystals. The outstanding influence of 
anhydrite on the optical properties of the filler derive from 
their nucleating function in the formation of star-shaped 



crystals and also to the presence thereof in the disper- 
sion in free crystal form. 

The process object of the invention comprises the 
following phases: 

A mixture of solids consisting of 10 to 90% by 
weight, preferably 1 5 to 35%, of calcium sulfate anhydrite 
II and 10 to 90% by weight, preferably 65 to 85% of cal- 
cium sul^te he!T!!hyd.''at9, is prepared. The size of the 
particles in said mixture is comprised between 0.1 and 
50 micra. Optionally, each one of the starting products 
or the mixture of solids can be classified and separated 
according to the particle sizes in the following groups: 

O.ltoSmiaa 

5 to ISmlcra 

15 to 50 micra 

Said mixture is introduced in a reaction tank that 
contains an aqueous medium, provided with agitation 
means, as well as controllable dosage means for water 
arxl said mixture, as well as means for controlled extrac- 
tion of the dispersion, to obtain a calcium sulfate dihy- 
drate dispersion. 

Afterwards, additfonal amounts of the mixture are 
introduced for the purpose of producing supersaturation 
of the solution. 

Due to the fact that the solubilization kinetics of 
anhydrite II is slower than that of the hemihydrate, at a 
higher percentage of anhydrite II in tiie mixture, a higher 
proportion of crystallization nuclei for the hemihydrate is 
produced, deposition of the calcuim sulfate oiolecules on 
the anhydrite II nuclei starts sooner and the degree of 
supersaturation of the solution drops. 

Likewise, In accordance with the general principles 
of crystallization mentioned above, the resulting crystal- 
line structures vary in terms of the grain size of each one 
of the starting products, of the ponderal ratio thereof in 
tiie mixture, of tiie degree of supersaturation, of the rate 
of addition to tiie reaction tank, of the speed and duration 
of agitation, therefore by regulating these variables, star- 
shaped crystalline aggregates can be obtained in differ- 
ent proportions and sizes. 

In this sense, the smaller the particle size, the faster 
tiie dissolution speed and, consequently, the super-sat- 
uration point of the solution is reached sooner and. thus, 
the start of crystallization. Control of the concentration 
of the solid products in the supersaturated solution 
allows adjustment of the growth of the crystals. 

Once the star-shaped crystals with the desired 
shapes have been formed, the dispersfon is removed 
from the reaction tank 

Irrespective of the advantages of the final crystalline 
product, the process of the present invention has tiie 
advantage that, contrary to the conventional processes 
in which chemical compounds different from the one that 
is to be crystallizedare used as crystallization regulators, 
anhydrite II that acts as a nucleation agent in the forma- 
tion of stars, and the calcium sulfate hemihy hydrate, cor- 
respond to the same chemical compound in different 
states of hydration, therefore, the interactions between 
different compounds and the side effects intrinsic to 
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nudeation methods of the prior art. are avoided. Like- 
wise, the use of the anhydrite It/hemihydrate mixture 
makes it possible to simplify the preparation method 
without having to modify the pH of the reaction mixture 
or to have to increase the number of different ionic spe- 5 
cies, which also reduces the risk of pollution of the waste 
water to public channels. 

The excess anhydrite that did not inta^vene as a 
nucleus forming radial habit crystals and that. thus, 
would remain free In disperson. will become part of the 10 
distribution of the size of the particles of the group with 
lower diameters, increasing the covering capacity of the 
filler. 



DESCRIPTION OF THE FIGURES 



IS 



Figure 1 is a schematic view of an installation to pre- 
pare dispersions in accordance with the present inven- 
tion. 

Figure 2 is a photograph of a sample of a filler cor- 20 
responding to the invention. 

DESCRIPTIO N OF A PRACTICAL EMBO DIMENT OF 
THE INVENTION 

2S 

The process of the present invention will be 
explained hereinafter according to one of its practical 
emtxxiiments. in accordance with an installation that Is 
shown schematically in the attached figure, wherein the 
numerical references have the following meanings: 30 

1 gas outlet filter 

2 storage silo 

3 f luidification system 

4 transport mecfianism 3s 

5 reaction tank 

6 reaction tank agitation system 

7 overflow level with lump filter 

8 valvetoadjusttheflowof feed water to the reactor 

9 feed water flowmeter 40 

10 waiting tank 

1 1 waiting tank agitation system 

1 2 LCT level control system 

1 3 valve to adjust the outiet flow of the waiting tank 

1 4 dosing pump to the paper machine 4S 

EXAMPLE 1 

Calcium sulfate dihydrate of natural origin is sub- 
jected to a conventional roasting process at about 175" so 
C to obtain calcuim sulfate hemihydrate. On the other 
hand, calcium sulfate dihydrate of natural origin is 
roasted, by any conventional method, at a temperature 
of about 800° C. to obtain calcium sulfate anhydrite It. A 
suitable method is described for example in Spanish pat- ss 
ent application no. ES-8700071 of the same applicant. 
These products are ground and micronized in conven- 
tional hammer mills. 



Then, each one of the products is classified accord- 
ing to the particle sizes in one of the following groups: 
0. 1 to 5 micra 
5 to 15 micra 
15 to 50 micra 

Then, one of the groups of each one of the starting 
products is selected and they are mixed in a conventional 
mixer in a proportion between 1 5 and 35 % of anhydrite 
II and 85 and 85% calcium sulfate hemihydrate. The 
selection of each one of the groups of sizes and the pro- 
portions Is done depending on the proportion and sizes 
of star-shaped crystals that are to be desired. 

This mixtrure of solids is stored in a silo (2) with a 
filter ( 1 ) in its top part for gases to flow out. the unit being 
leakproof due to the high hygroscopidty of the solids. 

In the bottom part of the silo there is a variable speed 
dosage and f luidification system (3.) 

To obtain homogeneity of the concentration, the var- 
iation of the speed of addition of the product must be pro- 
protional to the flow of added water. 

The reaction tank (5) is made out of stainless steel 
and is provided with an adjuststble flow water dosage 
point (8, 9) and a overflow level (7) to keep the retention 
time preset. Likewise, the tank has a convetional agita- 
tion system (6) capable of rendering high shearing stress 
comprised of for example Cowles blades, a shaft, a 
moto-redudng assembly, bearings, etc. The water dos- 
ing adjustment mechanism (8) comprises a conventional 
magnetic flowmeter (9) and a conventional automatic 
valve (8) , operated by LCT level probes (12) installed in 
the storage silo (2) and the reaction tank (5.) The outlet 
of the overt k)w level (7) has a conventional tump filter to 
prevent the passing of ^ins or impurities to a waiting 
tank (1 0) from which the dispersion with the star-shaped 
calcium sulfite dihydrate crystals is added to the paper- 
making machine. 

Said waiting tank (1 0) is equipped with a multi-blade 
agitator (11) that operates at low revolutions arxj It is also 
provkled with lev^ probes (12) interconnected with the 
level probes (1 2) of the reaction tank therefore they also 
co-control the water dosing mechanisms (8) and solid 
products. 

In the reaction tank (5) the proportion of anhydrite II 
is kept at a percentage selected between 15 to 35 % 
referred to the total weight of the anhydrite II / hehihy- 
drate mixture. Likewise, the supersaturation level of the 
solution is kept constant for the purpose of allowing uni- 
form growth of the star-shaped crystals and homogene- 
ous sizes. At the outiet of the waiting tank (10). there is 
a flow adjustment valve (13) and a magnetic flowmeter. 

The dosing of the dispersion to the paper machine 
is done by means of a conventional mono or centrifugal 
type punp(14.) 

The water used to prepare the dispersion must be 
clean and not contain residues from other processes in 
order to avoid interferences in the crystallization. 
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EXAMPLE 2 

A mixture of solids comprised of 15% by weight of 
calcium sulfate anhydrite 1 1 and 85% by weight of calcium 
sulfate hemihydrate is prepared. 

The particle sizes of the starting products are clas- 
sified in a conventional dynamic cage classifier in such 
a way that the average particle size of each one of the 
two components of the mixture is approximately 5 micra. 
For calcium sulfate hemihydrate, in this example approx- 
imately 10% by weight of the total of the particles have 
a size smaller than 1 micra and for caldum sulfate anhy- 
drite II. 18% by weight of the total of the particles has a 
size smaller than 1 micra. 

The mixture of solids is introduced in a reaction tank 
with a total capacity of 3.5 m^. simultaneously to the sup- 
ply of a proportional flow of water, to obtain an aqueous 
dispersion of calcium sulfate anhydrite and caldum sul- 
fate dihydrate crystals at 20 % by weight. 

Due to the fact that the solubilization rate of calcium 
sulfate hemihydrate is higher than that of calcium sulfate 
anhydrite, and that the finest partides solubilize faster 
than thick particles, mainly the fine calcium sulfate hemi- 
hydrate partides are responsible for the saline saturation 
of the reaction water, thus it is enhanced in the presence 
of suspension of the particles, of caldum sulfate anhy- 
drite, which consequently act as crystallization nuclei in 
the formation of star-shaped aggregates. 

The level of the reaction mixture in the reaction tank 
is kept constant by means of a siphon system that pours 
over to a decanting tank from which it is pumped to a 
st rage tank, controlled by maximum and minimum lev- 
els, arxl that feeds the suspension to the paper machine, 
through a self-controlled circuit and a circuit controlled 
by a computer of the paper machine. 

In this way, from the minimum level signal in the stor- 
age tank the dosing of the product (approx. 2.600 kg/h) 
and the supply of dilution water (approx. 10.4 m3/h) 
starts. 

The reaction mixture is subjected to intense shear- 
ing force for at least 10 minutes by means of agitator 
equipment comprised of a direct coupling motor turning 
at 1 .500 rpm and a oowless disk. 

The concentration of the dispersion is kept at 20% 
(w/w) of solids in water. 

Figure 2 shows the aspect of the sample obtained 
in the outiet of the reaction tank. The presence of star- 
shaped crystals can be seen. 

Claims 



mixing said solids in anhydrite ll/hemihydrate 
proportions between 10:90 and .90:10% by 
weight, preferably between 1 5:85 and 35 to 65% 
by weight; 

5 - adding in a controlled manner the anhydrite 
ll/hemihydrate mixture to an aqueous medium 
until a predetermined degree of supersaturation 
nf tho .cofijtion Is obtained, in z rsactor prcvidcCi 
with agitation means, until star-shaped calcium 

10 sulfate dihydrate crystals in dispersion are 

obtained; 

using the calcium sulfate anhydrite II to form 
crystallization nuclei to generate radial forma- 
tfons of groups of diverging crystals, while the 
IS calcium sulfate hemihydrate is used to form 

acicular crystals that bond with said radial for- 
mations; and 

selecting the proportions of water, anhydrite II 
and hemihydrate. tiie particle size of the solids. 
20 the duration and the conditions of agitation and 

the degree of supersaturation depending on the 
size and proportion of said star-shaped crystals. 

2. A filler product comprised of caldum sulfate dihy- 
25 drate crystals, espedally for papermaking, charac- 
terized in that it is obtained by crystallization of a 
mixture of calcium sulfate anhydrite II and calcium 
sulfate hemihydrate with partide sizes between 0.1 
and 50 micra in a supersaturated aquepus solution. 

30 one part of the crystals having at leiast a three- 
dimensional star shape whose nudeus is formed 
from anhydrite II and whose radial formations are 
formed by diverging and linear crystallization of the 
calcium sulfate hemihydrate. 

35 

3. A composition useful to prepare a filler for paper- 
making from calcium sulfate characterized in that it 
comprises between 10 and 90%, preferably 
between 65 and 85%. of a calcium sulfate hemihy- 

40 drate solid with a particle size between 0. 1 and 50 
micra, and between 90 and 10%. preferably 
between 35 and 15% anhydrous calcium sulfate. 

4. Process according to claim 1 , characterized in that 
45 calcium sulfate hemihydrate witii a particle size 

between 0.1 and 5 micra is chosen. 

5. Process according to claim 1 . characterized in that 
calcium sulfate hemihydrate with a particle size 

50 between 5 and 15 micra is chosen. 



1 . Process to prepare a radial filler, espedally for the 
use in the paper industry, characterized in that it 
comprises: 

preparing a calcium sulfate hemihydrate solid 
with a partide size between 0.1 and 50 micra; 

preparing a calcium sulfate anhydrite II solid 
with a partide size between 0.1 and 50 micra; 



6. Process according to claim 1 . characterized in that 
calcium sulfate hemihydrate with a particle size 
between 15 and 50 micra is chosen. 

7. Process according to claim 1 , characterized in that 
calcium sulfate anhydrite 11 with a partide size 
between 0.1 and 5 micra is chosen. 
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8. Process according to daim 1, characterized in that 
calcium sulfate anhydrite II with a particle size 
between 5 and 15 micra is chosen. 

9. Process according to daim 1 , characterized in that 
calcium sulfate anhydrite II with a particle size 
between 15 and 50 micra is chosen. 

1 0. Process according to any of the above claims, char- 
acterized in that the addition of water and of said sol- 
ids as well as the extraction of the dispersion of the 
caldum sulfate dihydrate star-shaped crystals are 
continuous. 

1 1 . Process according to claim 10. characterized in that 
the volume of the solution in the reactor is kept sub- 
stantially constant. 

1 2. Process according to any of the above claims, char- 
acterized in that the solids are kept in suspension 
with solute concentrations higher than the supersat- 
uration point of the suspension. 



22. Product according to daim 21 . characterized in that 
it has a concentration of solids between 1 5 and 20%. 

23. Product according to any of the claims 2. 4-22 char- 
s acterized in that it is a dehydrated powder that is 

redispersable in an aqueous medium. 

24. Product according to any of the claims 2, 4-44 char- 
acterized in that the average diameter of the crystals 

10 is between 25 and 60 micra. 

25. 25. Product according to claim 24 characterized in 
that the average diameter of the crystals is from 30 
to 55 mk;ra. 

IS 

26. Product according to claim 25 characterized In that 
the average diameter of the crystals is from 40 to 50 
micra. 

20 27. Composition according to claim 3 characterized in 
that it contains calcium sulfate hemihydrate with a 
particle size between 5 and 10 micra. 



13. Process according to claim 1 1 , characterized in that 
the dispersion of crystals is extracted proportionally 
to the addition of water and solids. 

14. Process according to daim 1, characterized in that 
the dispersion of star-shaped crystals is dehydrated. 

15. Product according to claim 2. characterized in that 
the calcium sulfate hemihydrate has a particle size 
between 0.1 and 5 micra. 

16. Product according to claim 2. characterized in that 
the calcium sulfate hemihdyrate has a particle size 
between 5 and .10 micra. 

17. Product according to claim 2, characterized in that 
the calcium sulfate hemihydrate has a particle size 
between 15 and 50 micra. 

18. Product according to claim 2. characterized in that 
the calcium sulfate anhydrite II has a particle size 
between 0.1 and 5 micra. 

19. Product according to claim 2. characterized In that 
the calcium sulfate anhydrite II has a partide size 
between 5 and 1 5 micra. 

20. Product according to claim 2. characterized In that 
the calcium sulfate anhydrite II has a particle size 
between 1 5 and 50 micra. 



28. Composition according to claim 3 characterized in 
25 that it contains calcium sulfate hemihydrate with a 

particle size between 15 and 50 micra. 

29. Composition according to claim 3 qharacterized In 
that it contains calcium sulfate anhydrite II with a par- 

30 tide size between 0.1 and 5 micra. 

30. Composition according to claim 3 characterized in 
that it contains caldum sulfate anhydrite II with a par- 
ticle size between 5 and 15 micra. 

35 

31. Composition according to claim 3 characterized in 
that it contains calcium sulfate anhydrite II with a par- 
ticle size between 15 and 50 micra. 

40 32. Composition according to any of the claims 3. 27-31 
characterized in that the average diameter of tiie 
star-shaped three-dimensional crystals is from 25 to 
60 micra. 

45 33- Composition according to daim 32 characterized in 
that the average diameter of the crystals is from 30 
to 55 micra. 

34. Composition according to claim 32 characterized in 
50 that the average diameter of the crystals is from 40 
to 50 micra. 



21 . Product according to claim 2, characterized in that 55 
it is an aqueous suspension with a concentration of 
solids between 10 and 30%. 
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